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QUESTIONS
1. Describe the pathogenesis of atopic dermatitis.
2. What is cathepsin S?
3. How did the investigators carry out their study?
4. What were their results and conclusions?
For answers, visit our website or scan the adjacent tag.
Atopic dermatitis (AD) is a common chronic inflammatory skin disorder with both 
acute and chronic stages (Akdis et al., 2006). Often referred to as “the itch that 
scratches,” AD is characterized by severe pruritus, which may substantially impact 
the quality of life in sufferers. Recently, human protease-activated receptor-2 (PAR-2) 
was found to mediate itch (Reddy et al., 2010), generating considerable interest in 
compounds that activate this receptor. Among these compounds is cathepsin S 
(CTSS), a lysosomal cysteine protease that functions in a variety of ways, including 
as an elastase in alveolar macrophages. This compound may also play a role in 
the degradation of antigenic proteins into peptides for presentation on major 
histocompatibility complex class II molecules.
To study the role of CTSS, Kim et al. (2012, this issue) utilized a transgenic mouse 
that overexpresses human CTSS. The investigators hypothesized that over expression 
of human CTSS in this model would lead to the AD-like symptoms and signs of itching 
and scratching and histopathological changes that resemble those in AD. Indeed, the 
transgenic mice that overexpressed CTSS scratched more, and this increased scratching led to reddening, scaling, 
and thickening of the skin. PAR-2 expression was also increased as a result of CTSS overexpression, and both CTSS 
and PAR-2 levels correlated with a thickened epidermis. Although barrier function was not examined, a variety of 
cytokines, including IL-4, IL-10, tumor necrosis factor-a, IL-2, IFN-g, IL-1b, monocyte chemotactic protein-1, and 
granulocyte–macrophage colony-stimulating factor, were analyzed. Through the following questions, we examine 
this paper in greater detail. For brief answers, please refer to the supplementary information online <http://www.
nature.com/jid/journal/v132/n4/suppinfo/jid201249s1.html>.
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